INTRODUCTION {#sec1-1}
============

Epilepsy is a neurological chronic disorder characterized by unpredictable seizures.\[[@ref1]\] Seizures do not occur accidentally and occur in clusters or consecutively in men and women developing the epilepsy. It can also occur periodically.\[[@ref2][@ref3][@ref4]\] Epileptic females differ from epileptic males, as the patients with epilepsy are faced with social and physical problems associated with sex and it seems that the issue of sex in epilepsy is focused on in recent decades.\[[@ref1]\]

Catamenial epilepsy is a kind of epilepsy, known in this name, when the periodicity of the exacerbation of the seizure is in association with menstural cycle.\[[@ref5]\] In conducted studies, the prevalence of catamenial epilepsy in epileptic patients has been reported to be 31% to 60%.\[[@ref6][@ref7][@ref8]\] It shows that of each three epileptic patients, one develops catamenial epilepsy. In the United States, it has been estimated that there are 1.3 million epileptic women, 400,000 of whom, approximately, have catamenial epilepsy, based on the stated prevalence of catamenial epilepsy.\[[@ref9][@ref10]\] Resistant to available drugs used for treatment, most often, catamenial epilepsy limits many of the ordinary activities, some of the seizures of which causing impairment of consciousness. There are some reasons showing the role of hormones in the pathophysiology and in the treatment of epilepsy.\[[@ref11]\] Changing the neuronal migration and metabolism, reproductive hormones affect neuronal excitation by particular mechanisms.\[[@ref12][@ref13]\] Neuroactive properties of reproductive hormones and their periodic and cyclic secretion in the serum are important pathophysiological factors. Physiological secretion of endocrine in premenstrual cycles influences the occurrence of the seizure in ovulatory cycles and seizure frequency is in positive and statistically significant association with the estradiol/progesterone ratio.\[[@ref14]\] The ratio is the highest during the days before ovulation and menstruation and the lowest during early- and mid-luteal phase. The exacerbation of the seizure during premenstruation is related to early deprivation of anti-epileptic effects of progesterone.\[[@ref5][@ref14]\] Estradiol has long been known to decrease seizure threshold, while progesterone and some of its metabolites decrease the seizure frequency in women; it is related to the anti-epileptic effects of progesterone.\[[@ref15]\] Catamenial epilepsy can be due to progesterone deprivation and/or a relative increase in estradiol/progesterone ratio of the serum level. Early discontinuation of anti-epileptic effects of progesterone during premenstruation is accounted for as an important factor in the exacerbation of the seizures during menstruation.\[[@ref16]\] Nearly half of the women with epilepsy are likely to develop some dysfunctions in reproductive hormones such as amenorrhea, oligomenorrhea and/or long and short intervals between menstrual cycles. These dysfunctions of menstrual cycles are recognized through the cycles with inadequate luteal phase in a way that the secretion of progesterone is abnormally low in the second half of the cycle.\[[@ref15]\] Slight secretion of progesterone during the luteal phase is considered as a significant factor in the exacerbation of the seizures occurring in the second half of the cycle.\[[@ref15][@ref16][@ref17][@ref18]\] Followed by higher frequency of seizure, estradiol/progesterone ratio is abnormally high in the cycles with inadequate luteal phase.\[[@ref17][@ref18]\] Natural progesterone has been cited to be as the preferred treatment in the cycles with inadequate luteal phase.\[[@ref19][@ref20]\] Based on some obtained information, progesterone and some of its metabolites have anti-epileptic effects. Moreover, based on the findings of a study, complementary treatment of catamenial epilepsy (in 8 women in the complex and partial form) with natural progesterone has been positively effective.\[[@ref21]\]

Since the researchers do not agree upon the issue of seizure treatment with progesterone as a complementary treatment and there are conflicting opinions about it and also because of the limits of the clinical trial in this respect, the present study, with the aim of investigating the degree of progesterone effectiveness as a complementary treatment in women with refractory seizure during catamenial period, was designed and carried out.

MATERIALS AND METHODS {#sec1-2}
=====================

The present study is conducted as a double-blind randomized controlled trial in 18- to 45-year-old women with catamenial epilepsy between June 2011 and March 2012 in. It was approved, clinically and in respect to EEG, that these patients had either complex partial seizure (CPS), secondary generalized seizure (SGS), or primary generalized seizure (PGS). Moreover, the patients received full-dose anti-epileptic drugs. Other inclusion criteria were as follows. (1) Seizure patterns in participants had to be in the catamenial form and seizure in these patients had to get exacerbated during the premenstrual period (between the 25^th^ day of the previous cycle and the second day of the next cycle) or the whole period of the luteal phase of the cycle (2^nd^ to 10^th^ days of the cycle). In other words, in the chart of seizures, on average and in three consecutive periods, seizure frequency of patients during the catamenial epilepsy period compared to that of patients during the remaining days of the cycle had to be doubled. (2) There had to be cycles with inadequate luteal phase in patients (it was determined by the progesterone level of lower than 5 mg/ml in mid luteal phase). (3) There had to be premenstrual exacerbation in the patients with normal progesterone in the mid luteal phase. (4) They had not to be pregnant and lactating (breastfeeding). (5) They had not to use major tranquilizers and antidepressants. (6) They had not to be with amenorrhea and abnormal uterine bleeding (AUB). (7) They had not to use oral contraceptive pills (OCP) during last 3 months before the study. (8) And finally, they were supposed to fill out the written informed consent forms. They were excluded from the study as well, because of immigration, inaccessibility, serious progesterone side effects such as Thromboemboli, DVT, severe bleeding in them and/or not consenting for further cooperation. The present study was investigated and approved in Isfahan University of Medical Sciences and after the participating patients were explained about and informed of the purposes of the study, written informed consent was obtained from them all.

The patients meeting the inclusion criteria were selected in a simple non-random manner and in the order of attending the hospital and they were randomly divided into two 19-member groups of case and control by the random-maker software "Random Allocation" after the written informed consent was obtained from them. The case group included 19 patients who, in addition to anti-epileptic drugs (AEDs), received two (mejestrol) 40 mg progesterone tablets manufactured by pharmaceutical company "Tehran Daroo" daily (twice a day), in the second half of the cycle from 15^th^ to 25^th^ day. Moreover, progesterone was discontinued from 25^th^ day of the cycle in the patients to have their natural process of monthly bleeding. On the other side, the control group included 19 patients receiving, in addition to AEDs, two placebo tablets (manufactured in Isfahan University, faculty of pharmacy, formally as the same as progesterone tablets) daily in the same manner the patient of the case group received drugs.

Before drug use, data associated with patients' age, weight, height, epilepsy duration, types of the drugs used, progesterone level in the mid luteal phase (third week of the cycle and/or 21^th^ day of the cycle) and the number of the seizures in 3 recent months were evaluated. Then, the patients, after treatment and during 3 months of follow-up, were monthly visited and the number of the occurred seizures in them was registered. Finally, the above-mentioned variables were compared between the studied groups.

Sample size was calculated by comparison of means formula. Collected data were analyzed using SPSS-20 software. Studied variables were presented in terms of Mean ± SD and \[IQR\] Median. Considering the sample volume in the studied groups, the non-parametric Mann--Whitney U test was used to compare the age, weight, height, epilepsy duration, progesterone level, and the number of the seizures before and after drug use between groups. In addition, the process of changes in the number of the seizures before treatment, in proportion to after-treatment state, was compared between the patients of two groups by repeated measurements of ANOVA. The level of significance in all cases was considered to be lower than 0.05.

RESULTS {#sec1-3}
=======

[Figure 1](#F1){ref-type="fig"} shows the flow chart of the study. Based on the intrusion criteria, totally 43 patients were investigated, 5 of whom didn\'t enter the study (3 due to not meeting the intrusion criteria and 2 because of not consenting to participate in the trial). Eventually, 38 patients were studied in two 19-member groups of case and control. During the treatment and follow-up, two patients of the case group were excluded from the study due to progesterone side effects (severe headache, nausea and vomiting). Ultimately, collected data associated with 17 patients of the case group were analyzed.

![Patients who entered the study were divided into the study groups, followed up, and analyzed](ABR-2-8-g001){#F1}

The mean age of the studied patients was 30.5 ± 8.5 years. Moreover, these patients had the mean BMI of 26.7 ± 6.1 kg, epilepsy duration of 16.3 ± 9.3 years, and the mean progesterone level of 3.7 ± 1.1 mg/ml. In [Table 1](#T1){ref-type="table"}, age, BMI, epilepsy duration, and the progesterone level of the patients are compared to one another between the studied groups, based on the results of which there was no statistically significant difference in regard to these variables between the case and the control groups (*P*-value \> 0.05).

###### 

Age, BMI, epilepsy duration and the progesterone level in 36 women with intractable catamenial epilepsy

![](ABR-2-8-g002)

The mean number of the seizures of the patients during the last 3 months before the study was 7.8 ± 7.2, being higher in the control group than in the case group. No significant difference, however, was observed between two groups (*P*-value = 0.46). In addition, the mean number of the seizures of all patients during 3 months of follow-up was obtained which was 3.3 ± 3.8 and higher in the control group, as the same as the previous time. But the difference was statistically significant (*P*-value = 0.003, Figure [@ref2]).

![Number of the seizures within study groups during 3 months compared with 3 months of follow-up. In both groups after the study number of the seizures were decreased compared to before the study but decreased in the study group was statistically significant](ABR-2-8-g003){#F2}

[Table 2](#T2){ref-type="table"} shows the comparison of the number of the seizures after treatment and before treatment between the case and the control groups. The number of the seizures after treatment has significantly decreased compared to before-treatment state. The degree of decreasing in the case group receiving the progesterone was higher than in the control group receiving the placebo. The difference, thus, is significant, based on statistical tests (*P*-value = 0.024).
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Comparison of number of the seizures during 3 months before and after the study in 36 women with intractable catamenial epilepsy
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DISCUSSION {#sec1-4}
==========

Catamenial epilepsy is defined as a periodical increase in seizure during the menstrual period or other phases of the menstrual cycle\[[@ref22]\] or as the occurrence of 75% of the seizures during a 10-day period of the menstrual cycle starting 4 days before menstruation.\[[@ref23]\] Seizure can be considered as the main cause of the increase in menstrual disorders in these women, affecting steroid and menstrual cycle hormones in women with epilepsy.\[[@ref24][@ref25]\]

Some studies showed that the seizure frequency was decreased during the pregnancy period. It could probably mention the effect of sexual hormones (progesterone) on epilepsy especially high concentrations of them during pregnancy.\[[@ref26]\] Acetate progesterone plays a vital role in catamenial epilepsy, anti-epileptic and anti-seizure properties of which are well-known in human beings and animals.\[[@ref24]\] It is showed that catamenial seizure is in a direct association with the progesterone level.\[[@ref6][@ref27]\] In the mid-luteal phase, while progesterone level is increased, the number of the seizures decreases and when the progesterone level is decreased, the number of the seizures increases.\[[@ref28][@ref29]\] In patients with catamenial epilepsy, serum level of progesterone in the mid-luteal phase is significantly lower than in the control group.\[[@ref6]\] There has already been no particular treatment for catamenial epilepsy and common anti-epileptic drugs are mostly used in controlling the catamenial epilepsy in women; however, given that the seizures are most often resistant to these drugs, more than one type of anti-epileptic drugs is used in these women, dependent on the seizure type.\[[@ref30]\] Since progesterone has anti-epileptic effects, it can be useful for adjuvant treatment. Findings of the present study, with the aim of investigating the extent to which progesterone as a complementary treatment affects controlling of catamenial seizures in women with catamenial epilepsy, revealed that the number of the seizures in patients receiving Progesterone as an adjuvant treatment during 3 months of follow-up, compared to that of last 3 months before treatment, has decreased significantly. Although the number of the seizures was decreased in the control group after treatment, it has been a slight decrease, but not statistically significant. Additionally, the process of the decrease in the number of the seizures between two groups of case and control after treatment has been significant in proportion to that of before treatment.

Although, it is not officially known as a confirmed treatment for catamenial epilepsy, progesterone, due to its accessibility and great impact, has been considered as a valuable treatment for exacerbated catamenial seizure. Treatment with progesterone in these women, however, may cause hormonal effects such as vaginal bleeding and breast tenderness and in higher doses it may lead to CNS side effects including depression and asthenia.\[[@ref22][@ref24]\] In a study conducted by Herzog *et al*., progesterone is used as an adjuvant treatment in 25 women with catamenial epilepsy, in 72% of whom the number of the seizures during the first 3 months after treatment, has significantly decreased. Moreover, authors reported that there\'s a relationship between changes in the progesterone level and catamenial seizure.\[[@ref5]\] It is also showed that natural progesterone has some effects on treating the catamenial and non-catamenial seizures in women.\[[@ref31][@ref32][@ref33]\] In a study conducted in women with catamenial epilepsy, 100 to 200 mg of progesterone has been used as the adjuvant treatment during the 15^th^ to 28^th^ days of the menstruation and it was revealed that there has been a monthly decrease of 54% to 68% in the number of the seizures in 72% of the patients under a 3-month treatment.\[[@ref32]\] Furthermore, 65% of these patients have used progesterone as the treatment beside the anti-epileptic drugs for 3 years, in whom a decrease of 62% to 74% has been reported in the number of seizures.\[[@ref33]\] It has been showed in the studies that natural progesterone has a relative effect on catamenial seizures; however, it may lead to some side effects. Besides, the effect of synthetic progesterone on controlling of the catamenial seizures has been claimed to be without any side effects.\[[@ref22]\] In the present study, 80 mg of acetate progesterone per day as the adjuvant treatment is showed to be significantly effective in comparison with placebo. These results are in line with the findings of the stated studies. It should be noted, however, that the prescribed dose of progesterone in the above-mentioned studies is higher than in the present study and there is no control group to which the variables be compared. In addition, it is probable that 65% of patients have continued the treatment for 3 years because of the satisfying results at the beginning of the study and the findings in this respect may not be generalizable to all of these patients.

Regarding the probability of the occurrence of the natural progesterone side effects in the patients of the present study, headache and nausea were observed in two of patients who received progesterone. Consequently, according to the study protocol and in order to prevent more severe side effects, treatment with progesterone was discontinued in these two patients and they were excluded from the study.

Considering the small number of case-control studies conducted on the investigation of the effect of the natural progesterone on controlling the catamenial seizures in women with catamenial epilepsy and according to undesirable severe side effects of using different doses of natural progesterone, more studies with higher sample volume and with different doses of progesterone are suggested to be done in these patients.

Overall, the results of the present study showed that using 80 mg of natural progesterone as an adjuvant treatment along with anti-epileptic drugs in controlling the catamenial seizures in women developing catamenial epilepsy has fallen effective compared to placebo usage. Based on these results, progesterone can be accounted for as the adjuvant treatment in these patients; however, conducting more studies in this respect sounds to be essential.
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